Stimulated microwave emission is observed in the ESR spectrum of 2-methyl-naphthalene and anthracene molecules in their triplet states at 4,2 °K. This is the consequence of a strong deviation from thermal equilibrium distribution within the three magnetic sublevels, a phenomenon called optical electron spin polarization (OEP). The OEP is due to spin selection rules either during the population or during the depopulation processes of the triplet states. In most cases both processes occour predominantly radiationless and are termed intersystem-crossing (ISC).
Stimulated microwave emission is observed in the ESR spectrum of 2-methyl-naphthalene and anthracene molecules in their triplet states at 4,2 °K. This is the consequence of a strong deviation from thermal equilibrium distribution within the three magnetic sublevels, a phenomenon called optical electron spin polarization (OEP). The OEP is due to spin selection rules either during the population or during the depopulation processes of the triplet states. In most cases both processes occour predominantly radiationless and are termed intersystem-crossing (ISC).
In the present paper we report in detail about the kinetics of population, depopulation and spin-lattice relaxation of the phosphorescent triplet states of 2-methyl-naphthalene and anthracene. In addition the kinetical constants, the fine structure constants and the orientation in the host crystal of eleven different metastable triplet state molecules are presented in a table.
As opposed to former investigations (quinoxaline, naphthalene, pyrazine) spin polarization in 2-methyl-naphthalene and anthracene is due to the selectivity of the depopulation mechanism. This is demonstrated by the time dependence of the ESR-signals after switching on and off excitation light. The evaluation of the experiments yields a common rule concerning the intrinsic zero-field decay rate constants of naphthalene, 2-methyl-naphthalene and anthracene: lCx • ky • ^ 2 ! 1 ! 0,2
The selectivity of the population decreases in the sequence naphthalene, 2-methyl-naphthalene, anthracene. 
Über die Existenz von Emissionslinien im ESRSpektrum von isolierten
Die beschriebenen Übergangswahrscheinlichkeiten bestimmen die Dynamik der Triplettbesetzung. Aus der Intensität der ESR-Signale, die proportional zur jeweiligen Besetzungsdifferenz ist, lassen sich die Zerfallszeiten
Ml/e) = !/&*,
Die Sie zeigt weder beim Anschalten noch beim Ausschalten einen Umschlag, sondern baut sich monoton einfach-exponentiell auf bzw. ab. Nach Ausschalten des Anregungslichts bleibt immer der absorptive bzw. emissive Charakter der Übergänge erhalten. Eine Umkehr von Emission in Absorption bzw. von Absorption in Emission wie bei Naphthalin wird nicht beobachtet 2 -3 . Das bedeutet, daß die Optische Elektronenspin-Polarisation sowohl bei stationärer Bestrahlung als auch nach Abschalten des Lichts allein durch die unterschiedlichen Zerfallsraten der Triplettzustände erzeugt wird.
Auswertung
Der Signalverlauf wird durch zwei Exponentialfunktionen beschrieben 3 :
Die schneller abklingende Exponentialfunktion (Kurvenverlauf bis zum Umschlagen) wird im wesentlichen durch die Spin-Gitter Relaxationsüber-gänge und die Mikrowellenübergänge bestimmt 3 In der Zeit vor dem Umschlagen 0 < t < T\ bestimmen allein die Bevölkerungsraten die Besetzung der Triplettniveaus. Es ergibt sich z.B. aus den A2-Linien:
(1/2) («" + «*) <s*, (1/2) {ky + kz) = 1/77 msec = 13 sec-1 .
B. Anthracen und Pyren in Fluor en

Mit Gl. (13) erhält man unter Berücksichtigung der
Spin-Gitter Relaxationszeit (s. u.) die Ergebnisse: kx = (44 ± 6) sec" 1 = 64% ; tx (1/e) = -23 msec ; ky = (23 ± 4) sec-1 = 33% ; ty{ 1/e) = 43 msec ; kz = ( 2 ± 2) sec -1 = 3% ; tz (1/e) = 250 msec . 
Anthrazen ( Naphthalin-X (Naph-4,2 0,0994 0,0154 The thiocyanates of the transition metals iron, cobalt, copper as well as of rhenium and of technetium appear in solution as strongly coloured complexes. The resonance raman bands in the solvent acetonitrile are investigated. To achieve an unambiguous identification the infrared spectra were recorded too. The change in position and structure of the acetonitrile bands indicates strong complexation of iron, cobalt and copper with acetonitrile, thus indicating the existence of mixed acetonitrile-thiocyanate complexes. The resonance raman spectra of the rhenium-and technetiumthiocyanates present as tetramethyl ammonium salts show however no raman-and infrared-bands of complexed acetonitrile molecules.
In the raman spectrum of the thiocyanates of iron, cobalt and copper mainly the totally symmetric C=N, S -C, Me -S and Me -N valence vibrations are observed, among which the S -C vibration shows a remarkably high intensity. Besides, a series of bands is obtained which is interpreted partly as caused by decay products, and partly as bands of complexed acetonitrile. The thiocyanates of rhenium and of technetium show the three possible valence vibrations only. The high frequency of the S -C valence indicates the N-coordination of the thiocyanate group. 
I. Einleitung und theoretische Aspekte
